Operational identities, often exploited in the theory of exponential operators, are used to derive generating functions of Hermite and Kampe de Feriet polynomi-á ls. The method we propose allows us to obtain unilateral, bilinear, and bilateral generating functions by using the same procedure. Possible extensions of the technique are also discussed. ᮊ
INTRODUCTION
The use of operational identities, currently exploited in the theory of algebraic decomposition of exponential operators, may significantly simplify the study of Hermite generating functions and the discovery of new relations, hardly achievable by conventional means. Infinite sums, involving Hermite polynomials, occur very frequently in calculations relevant to coherent and squeezed states, notwithstanding the fact that a systematic investigation on this subject is still lacking and the relevant knowledge is w x limited 1 .
The usefulness of an operational treatment of this type of problem has w x recently been touched on by the present authors 2 , and this paper is devoted to a more substantive effort in such a direction.
Before entering into more technical details, we will introduce some identities that will be largely exploited in this work.
Ž .
w x a The Crofton operational rule 3 :
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Ž . Ž . Ž . Ž . Ž . which is just a consequence of our basic identities. From Eq. 2 and from the Crofton formula we obtain, indeed,
After the above examples we enter into the main body of the paper.
HIGHER ORDER HERMITE GENERATING FUNCTIONS
w x In 1 Nieto and Truax have studied generating functions of the type
ns0 w x The same problem has been discussed by the present authors in 2 , where Ž . infinite sums of the type Eq. 15 have been extended to generalized forms w x of Kampe de Feriet polynomials 9 .Á ccording to the introductory remarks we can set
ns0 w x Furthermore, by recalling that 1, 2, 10
we immediately recover the Nieto᎐Truax generating function,
It is worth stressing that although it is not explicitly stated in 1, 2 , Eq. 17 is a consequence of the sieving principle, according to which the following identity holds:
where is a primitive kth root of unity, thus satisfying the condition
We must also underline that most of the identities contained in this paper can be proved to be consequences of this principle. The same procedure as before allows us to get the slightly generalized form
ns0 ls1
Let us now consider the following less trivial example:
The Glaisher operational formula
allows us to write Eq. 22 in the closed form,
which is a particular case of the Mehler formula.
Ž 
The results so far obtained will be extended to infinite sums involving products of Hermite polynomials.
HIGHER ORDER GENERATING FUNCTIONS FOR PRODUCTS OF HERMITE POLYNOMIALS
The Nieto᎐Truax generating functions can be generalized as Ž .
Ž . The Mehler sum rule can be derived as a particular case of Eq. 37 . With respect to this we stress that
can be reduced to a closed form with the help of the polynomials Ž . h x, y; , we get indeed Ž .
'1 y 4 yt
The use of the generating function of Laguerre polynomials,
Ž . allows us to derive the following identity from Eqs. 47 and 48 :
The same method can be exploited to prove that ϱ n Ž2. Further examples proving the usefulness of the present method can be easily worked out, but are not reported here for conciseness.
Before concluding this paper, we will touch on two further points:
Ž . a The technique we have developed can be exploited to study w x infinite sums involving higher order Kampe de Feriet polynomials 6, 9 ,í .e., those specified by the generating function and by the identity Ž .
